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(54) PCI BUS USE RIGHT ARBITRATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To change the circulation route of 
a priority shift algorithm setting the priority of a bus use right with 
input setting, and to arbitrate the use right of a general-purpose 
PCI(peripheral component interconnect) bus in the system of 
multiple uses. 

SOLUTION: Th priority (priority shift algorithm) of the bus use 
rights of PCI devices 12 and 13 and PCI slots 14-17 is inputted 
^ with a keyboad 32 and set in an arbitration priority change 
j device 31. Then, PCI devices 12 and 13 and the PCI slots 14-17 
J transmit request number (REQ#) signals to an arbiter 11. When 
| the arbiter 1 1 receives the request number (REQ#) signals from 

the PCI slots 14-17, grant number (GNT#) signals to the PCI 
devices 12 and 13 and the PCI slots 14-17 are decided and 
transmitted in order based on the priority of the bus use right in 
the PCI bus 26, which is set in the arbitration priority change device 31 . 

* NOTICES * 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




[Claim(s)] 



1 



[Claim 1] Two or more PCI data transfer means to perform data transfer through a PCI bus, A priority 
transition algorithm generation storage means to generate and memorize the priority transition 
algorithm which inputted and set up the priority of the bus royalty over said two or more PCI data 
transfer means from the outside, When the bus royalty demand signal from said two or more PCI data 
transfer means is received PCI bus royalty mediation equipment characterized by having a bus royalty 
mediation means to send out a bus licence signal to a PCI data transfer means in the sequence based 
on the priority transition algorithm memorized for said priority transition algorithm generation storage 
means. 

[Claim 2] as said priority transition algorithm generation storage means with the input unit which inputs 
the priority of the bus royalty which is alike, respectively and receives of two or more PCI data transfer 
means It can set for a PCI data transfer means to set up the priority of the bus royalty from said input 
device. The priority verification equipment which verifies whether the access time until it ends reception 
and data transfer for a bus licence signal from a bus royalty demand signal exceeds the access time in a 
priority transition algorithm, The information equipment which reports when it judges that said priority 
verification equipment exceeds the access time, PCI bus royalty mediation equipment characterized by 
having the store which memorizes the priority transition algorithm which set the priority of a bus royalty 
as each of two or more PCI data transfer means from said input device when it judges that said priority 
verification equipment does not exceed the access time. 

[Claim 3] PCI bus royalty mediation equipment according to claim 2 characterized by having priority 
count equipment which calculates and generates the priority transition algorithm which set the priority of 
a bus royalty as each of two or more of said PCI data transfer means based on the data transfer time 
which each of two or more PCI data transfer means inputted from said input device needs, and is sent 
out to priority verification equipment. 

[Claim 4] PCI bus royalty mediation equipment according to claim 3 characterized by reporting said 
priority count equipment comparing the inputted data transfer time with each data transfer time of two or 
more PCI data transfer means by which it has set up beforehand, sending out a driving signal to 
information equipment when the data transfer time inputted by this comparison exceeds the data 
transfer time set up beforehand, and exceeding a data transfer time. 

[Claim 5] The priority transition algorithm which said priority transition algorithm generation storage 
means generates The priority of a bus royalty two or more PCI data transfer means in two or more 
groups in the high sequence which usually contains low ** A partition opium poppy, When a bus royalty 
mediation means receives a bus royalty demand signal, and in order of the priority of said bus royalty 
which gave two or more groups the bus licence signal PCI bus royalty mediation equipment according 
to claim 1 characterized by being the algorithm sent out to the PCI data transfer means in two or more 
groups. 

[Claim 6] When said bus royalty mediation means receives a bus royalty demand signal The usually 

high sequence that the priority of said bus royalty given to two or more groups is high, And a bus licence 

signal is sent out in the sequence that a priority is low next. When it has two or more PCI data transfer 

means in one group, after a bus royalty's changing between each of two or more PCI data transfer 

means in one group to whom said bus licence signal was sent out and performing data transfer PCI bus 

royalty mediation equipment according to claim 5 characterized by sending out a bus licence signal to 
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the group of the following ranking. 

[Claim 7] PCI bus royalty mediation equipment according to claim 2 with which it is characterized by 
using the storage maintenance memory which memorizes the priority transition algorithm corresponding 
to the priority of a bus royalty as said store even after energization stopping from a power source. 
[Claim 8] PCI bus royalty mediation equipment according to claim 1 with which said PCI data transfer 
means is characterized by being a PCI device and/or a PCI slot. 

[Claim 9] PCI bus royalty mediation equipment according to claim 2 or 4 characterized by said 
information equipment being the buzzer which performs information by pronunciation. 
[Claim 10] PCI bus royalty mediation equipment according to claim 2 or 4 characterized by said 
information equipment being the screen-display equipment which performs color division or information 
by the screen display including a blink, and/or a synthetic audio station which performs information by 
synthesized speech. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the PCI bus royalty mediation equipment which changes 
the circulation path in the priority transition algorithm which sets up the priority of a bus royalty, in order 
that a bus royalty mediation circuit (arbiter) may permit a bus activity to the PCI device or PCI slot of the 
highest priority. 
[0002] 

[Description of the Prior Art] The former and PCI (Peripheral Component Interconnect) A bus 
corresponds to a high frequency, prepares a bridge circuit between CPU and a local bus add-in board, 
and is used for the object independent of the control action of specific CPU. 
[0003] Drawinq 7 is the block diagram showing the configuration of conventional PCI bus royalty 
mediation equipment. This PCI bus royalty mediation equipment has the PCI slots 104,105, such as a 
socket (connector) which inserts the PC card (IC card) which are the arbiter 101 which sends out the 
Grant number (GNT#) signal based on a circulation priority algorithm, and performs management and 
mediation of a bus, the PCI devices 102,103, such as a disk, a printer, and an electron device, and card 
mold devices, such as a FAX modem card and an Ethernet card, and an add-in board, to the request 
number (REQ#) signal inputted. Moreover, the PCI device 102,103 and the PCI slot 104,105 are 
connected, and it has PCI bus 106 for the Grant number (GNT#) signal to perform selection of the PCI 
device 102,103 and the PCI slot 104,105. 

[0004] Next, actuation of this conventional example is explained. Drawing 8 is drawing for explaining the 
circulation priority algorithm of an arbiter 101 shown in drawing 7 . The PCI device 102,103 and the PCI 
slot 104,105 send out the request number (REQ#) signal which requires assignment of the bus activity 
to every event generating of interruption concerning data processing etc. to an arbiter 101 . An arbiter 
101 sends out the Grant number (GNT#) signal which shows a bus royalty based on a circulation priority 
algorithm to one of the PCI device 102,103 which permits the activity of PCI bus 106, and the PCI slots 
104,105, if the request number (REQ#) signal from the PCI device 102,103 and the PCI slot 104,105 on 
PCI bus 106 is received. 

[0005] Thus, a circulation priority algorithm as shown in drawing 8 defined beforehand is used for the 
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priority (PCI bus royalty mediation) of the bus royalty in the arbiter 101 which determines the PCI device 
102,103 which uses PCI bus 106 in many cases. For example, in this PCI bus royalty mediation first 
after the PCI device 102 uses PCI bus 106, the PCI slot 104 can use PCI bus 106 preferentially As for 
th,s degree, the priority of the bus activity by the PCI device and PCI slot in a group 101 changes. Into a 
group 101, the priority of a bus activity changes between the PCI device 103 and the PCI slot 104. After 
this, the priority of a bus activity moves to the PCI device 1 02 again from a group 101. 
[0006] With such PCI bus royalty mediation equipment, many PCI buses and PCI slots are connected to 
PCI bus 106 in addition to PCI device 102,103 and PCI slot 104,105, and the arbiter 101 is performing 
the management and mediation of a bus royalty. In this case, the priorities of each bus activity by many 
PCI buses and PCI slots differ. However, since the circulation path of the priority of a bus activity is 
beforehand defined by the circulation top priority ranking algorithm, a bus activity is not necessarily 
perm.tted to the PCI bus or PCI slot of the highest priority. Therefore, the object of mediation of a PCI 
bus royalty which permits a bus activity to the PCI bus or PCI slot of the highest priority can be attained 
[0007] For example, in the server-client system of the video-on mind (VOD:Video on Demand) which 
projects a desired image program real time, a server sends out image data to a client. In this case if the 
priority of a bus activity is not granted to a client on the PCI bus of a server, an image data transfer may 
stop continuing, and that image may break off. That is, the object of mediation of a PCI bus royalty 
which permits a bus activity to the client of the highest priority can be attained 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, with the PCI bus royalty mediation equipment of the 
above-mentioned conventional example, the circulation path in the priority of a bus activity is defined 
beforehand. That is, a bus activity is not necessarily permitted to the PCI bus or PCI slot of the highest 
priority. A bus activity may not be permitted to the PCI bus or PCI slot of the highest priority which a user 
sets up if it puts in another way. Therefore, in order to enable it to permit a bus activity to the PCI bus or 
PCI slot of the highest priority which a user sets up, it is necessary to develop an arbiter as dedication 
for every system. Thus, mediation of the PCI bus royalty in a busy system of the PCI bus royalty 
mediation equipment of the conventional example was not completed, but it had the fault that the 
versatility did not exist. 

[0009] in order that this invention may solve the technical problem in such a Prior art and a bus royalty 
mediation circuit ( arbiter ) may permit a bus activity to the PCI device or PCI slot of the highest priority 
the circulation path of a priority transition algorithm set up the priority of a bus royalty can be change 
now easily and certainly by input setting out , and it aim at offer of the PCI bus royalty mediation 
equipment with which mediation of a general-purpose PCI bus royalty be attain 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, the PCI bus 
royalty mediation equipment of this invention Two or more PCI data transfer means to perform data 
transfer through a PCI bus, with a priority transition algorithm generation storage means to generate 
and memorize the priority transition algorithm which inputted from the outside the priority of the bus 
royalty which is alike, respectively and receives of two or more PCI data transfer means, and set it up 
When the bus royalty demand signal from two or more PCI data transfer means is received It has 
considered as the configuration equipped with a bus royalty mediation means to send out a bus licence 
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signal to a PCI data transfer means in the sequence based on the priority transition algorithm 
memorized for the priority transition algorithm generation storage means. 

[001 1] moreover, as said priority transition algorithm generation storage means with the input unit which 
inputs the priority of the bus royalty which is alike, respectively and receives of two or more PCI data 
transfer means A PCI data transfer means to set up the priority of the bus royalty from an input device, 
The priority verification equipment which verifies whether the access time until it ends reception and 
data transfer for a bus licence signal from a bus royalty demand signal exceeds the access time in a 
priority transition algorithm, The information equipment which reports when it judges that priority 
verification equipment exceeds the access time, When it judges that priority verification equipment does 
not exceed the access time, it has considered as the configuration equipped with the storage which 
memorizes the priority transition algorithm which set the priority of a bus royalty as each of two or more 
PCI data transfer means from an input device. 

[0012] Moreover, it has considered as the configuration equipped with the priority count equipment 
which calculates and generates the priority transition algorithm which set the priority of a bus royalty as 
each of two or more PCI data transfer means based on the data transfer time which each of two or more 
PCI data transfer means inputted from said input device needs, and is sent out to priority verification 
equipment. 

[0013] Moreover, it has considered as the configuration which reports that said priority count equipment 
compares the inputted data transfer time with each data transfer time of two or more PCI data transfer 
means by which it has set up beforehand, the PCI bus royalty mediation equipment of this invention 
sends out a driving signal to information equipment when the data transfer time inputted by this 
comparison exceeds the data transfer time set up beforehand, and it exceeds a data transfer time. 
[0014] Moreover, the PCI bus royalty mediation equipment of this invention The priority transition 
algorithm which said priority transition algorithm generation storage means generates The priority of a 
bus royalty two or more PCI data transfer means in two or more groups in the high sequence which 
usually contains low ** A partition opium poppy, And when a bus royalty mediation means receives a 
bus royalty demand signal, it is considered as the configuration made into the algorithm sent out to the 
PCI data transfer means in two or more groups in order of the priority of the bus royalty which gave two 
or more groups the bus licence signal. 

[0015] Moreover, when said bus royalty mediation means receives a bus royalty demand signal The 
usually high sequence that the priority of the bus royalty given to two or more groups is high, And a bus 
licence signal is sent out in the sequence that a priority is low next. When it has two or more PCI data 
transfer means in one group, after a bus royalty's changing between each of two or more PCI data 
transfer means in one group to whom the bus licence signal was sent out and performing data transfer It 
has considered as the configuration which sends out a bus licence signal to the group of the following 
ranking. 

[0016] Moreover, the PCI bus royalty mediation equipment of this invention is considered as the 
configuration in which said PCI data transfer means is considered as a PCI device and/or a PCI slot as 
said store, using the storage maintenance memory which memorizes the priority transition algorithm 
corresponding to the priority of a bus royalty even after energization stopping from a power source. 
[001 7] Moreover, said information equipment is the buzzer which performs information by pronunciation, 



and the PCI bus royalty mediation equipment of this invention is considered as the configuration made 
into the screen-display equipment which performs information by the screen display which includes 
color division or a blink for said information equipment, and/or the synthetic audio station which 
performs information by synthesized speech. 

[0018] Such PCI bus royalty mediation equipment of invention of a configuration is the sequence of a 
priority transition algorithm of having set up the priority of the bus royalty which inputted it when a bus 
royalty mediation means received the bus royalty demand signal from a PCI data transfer means (a PCI 
device or PCI slot), and has sent out the bus licence signal to the PCI data transfer means (a PCI device 
or PCI slot). 

[0019] Consequently, in order that a bus royalty mediation means (arbiter) may permit a bus activity to 
the PCI device or PCI slot of the highest priority, the circulation path of a priority transition algorithm of 
setting up the priority of a bus royalty can be changed now easily and certainly by input setting out, and 
mediation of that general-purpose PCI bus royalty is attained. 

[0020] Furthermore, the PCI bus royalty mediation equipment of this invention is calculating and 
generating the aforementioned priority transition algorithm based on the data transfer time which each 
of two or more PCI data transfer means inputted needs. When a bus royalty mediation means receives 
the bus royalty demand signal from a PCI data transfer means (a PCI device or PCI slot) based on this 
generated priority transition algorithm, the bus licence signal is sent out to the PCI data transfer means 
(a PCI device or PCI slot) in order of the priority transition algorithm. 

[0021] In this case, setting out of the priority (priority transition algorithm) of a bus royalty is attained only 
by the entry of data of the data transfer time which each of the PCI data transfer means of plurality 
[ user ] needs. That is, understand the priority of a troublesome bus royalty beforehand, it becomes 
unnecessary to input it, and setting out of the priority of a bus royalty is more easily attained to 
authenticity. 

[0022] Moreover, when the content of an input is improper for the PCI bus royalty mediation equipment 
of this invention when it is judged that the access time to the priority of the inputted bus royalty became 
long too much, and when the data transfer time into which it was inputted exceeds each data transfer 
time of a PCI data transfer means (a PCI device or PCI slot) namely, it is performing information by a 
screen display and synthesized speech including the information by pronunciation, color division or a 
blink. 

[0023] While information becomes clear easily and certainly by the user and setting out of the priority of 
a bus royalty is promptly attained by this, the degree of freedom of an equipment configuration improves 
by various information. 
[0024] 

[Embodiment of the Invention] Next, the gestalt of operation of the PCI bus royalty mediation equipment 
of this invention is explained to a detail with reference to a drawing. Drawing 1 is the block diagram 
showing the configuration in the 1st operation gestalt of the PCI bus royalty mediation equipment of this 
invention. As opposed to the request number (REQ#) signal (bus royalty demand signal) into which this 
PCI bus royalty mediation equipment is inputted The arbiter 11 as a bus royalty mediation means which 
sends out the Grant number (GNT#) signal (bus licence signal) in the sequence based on a circulation 
priority algorithm, and performs management and mediation of a bus, They are a disk, a printer, an 
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electron device, etc. It has the PCI devices 12 and 13 as a PCI data transfer means to send out the 
request number (REQ#) signal which added the number given to self-equipment to the arbiter 1 1 
corresponding to generating of events, such as interruption concerning this data processing. 
[0025] Furthermore, this PCI bus royalty mediation equipment is a socket (connector) which inserts the 
PC card (IC card) which are card mold devices, such as a FAX modem card and an Ethernet card, and 
an add-in board, and has the PCI slots 14, 15, 16, and 17 as a PCI data transfer means to send out the 
request number (REQ#) signal which added the number given to self-equipment to an arbiter 11, 
corresponding to generating of events, such as interruption concerning data processing here. 
[0026] Furthermore, the PCI devices 12 and 13 and the PCI slots 14-17 are connected, and PCI bus 
royalty mediation equipment sends out the Grant number (GNT#) signal with the request number 
(REQ#) signal to the arbiter 1 1 from here, and has PCI bus 26 for an exchange (bus royalty) of this 
signal to perform selection of the PCI devices 12 and 13 and the PCI slots 14-17. 
[0027] Moreover, this PCI bus royalty mediation equipment has Arbitration priority modification 
equipment 31 as a priority transition algorithm generation storage means to change into the circulation 
path based on the priority (priority transition algorithm) of a bus royalty so that an arbiter 1 1 may permit 
the bus activity of PCI bus 26 to the PCI devices 12 and 13 of the highest priority, and the PCI slots 
14-17. Furthermore, it has the keyboard 32 as an input means for performing the directions (input 
setting out of the priority of a bus royalty) changed into the circulation path based on the priority of a bus 
royalty. 

[0028] Arbitration priority modification equipment 31 The access latency to the priority of the bus royalty 
inputted from the keyboard 32 (access time = with the latency time until it sends out the Grant number 
(GNT#) signal from sending out of the request number (REQ#) signal from the PCI devices 12 and 13 
and the PCI slots 14-17) The priority verification equipment 35 which verifies whether the sum total of 
the data transfer time in the PCI devices 12 and 13 and the PCI slots 14-17 exceeds the access time set 
up beforehand, It has the flash ROM 38 which stores the priority transition algorithm which set up the 
priority of a bus royalty, and the buzzer 40 which emits an alarm when it judges that the access latency 
(access time) became long too much with priority verification equipment 35. 

[0029] priority verification equipment 35 verifies whether the access latency to the priority (the priority in 
the priority transition algorithm shown in drawing 2 explained later - "- = P 1 [ high ] - usually - = P 2 and 
low = P 3") of the bus royalty over the PCI devices 12 and 13 and the PCI slots 14-17 which are inputted 
from a keyboard 32 becomes long too much. The priority transition algorithm which set up the priority of 
the bus royalty over the PCI devices 12 and 13 and the PCI slots 14-17 which the flash ROM 38 was 
inputted from the keyboard 32, and verified the priority with priority verification equipment 35 is stored, 
and an arbiter 1 1 reads. 

[0030] Next, actuation of this 1st operation gestalt is explained. First, the whole actuation is explained. 
In drawing 1 , a user inputs and sets the priority (priority transition algorithm) of the bus royalty in each 
PCI bus 26 of the PCI devices 12 and 13 and the PCI slots 14-17 as Arbitration priority modification 
equipment 31 from a keyboard 32. Then, the PCI devices 12 and 13 and the PCI slots 14-17 send out 
the request number (REQ#) signal which added the number given to self-equipment (the PCI devices 
12 and 13, PCI slots 14-17) to an arbiter 1 1 for every event generating of interruption concerning data 
processing etc. 



[0031] If the request number (REQ#) signal from the PCI devices 12 and 13 and the PCI slots 14-17 is 
received, an arbiter 1 1 is the sequence based on the priority (priority transition algorithm) of the bus 
royalty in PCI bus 26 set as Arbitration priority modification equipment 31, and determines and sends 
out the Grant number (GNT#) signal to the PCI devices 12 and 13 and the PCI slots 14-17. 
[0032] next, the internal configuration of Arbitration priority modification equipment 31 is boiled, attached 
and explained. Drawinq 2 is drawing for explaining the priority transition algorithm of an arbiter 1 1 
shown in drawing 1 , and drawinq 3 is drawing for explaining the transition state of the bus royalty by the 
priority transition algorithm of an arbiter 1 1 . Moreover, drawing 4 is the flow chart showing the 
processing state of actuation of the 1 st operation gestalt. 

[0033] In drawing 1 thru/or drawinq 4 , a user inputs the priority of the bus royalty in each PCI bus 26 of 
the PCI devices 12 and 13 and the PCI slots 14-17 into the priority verification equipment 35 of 
Arbitration priority modification equipment 31 from a keyboard 32 (step S1). the priority of the bus 
royalty over the PCI devices 12 and 13 and the PCI slots 14-17 - a three-stage - »- high - it is usually 
low - " - it is classified and set as a group. In setting out when this priority "is high", a part of PCI 
devices 12 and 13 and PCI slots 14-17 are inserted and set as the location of " P 1" in the priority 
transition algorithm shown in drawinq 2 . 

[0034] In setting out in case a priority is "common", a part of PCI devices 12 and 13 and PCI slots 14-17 
are inserted and set as the location of "p2" in the priority transition algorithm shown in drawing 2 In 
setting out in case a priority is "low", a part of PCI devices 12 and 13 and PCI slots 14-17 are inserted 
and set as the location of " P 3" in the priority transition algorithm shown in drawing 2 . Here, the group of 
the PCI devices 12 and 13 and the PCI slot 14 is set as the priority transition algorithm shown in drawing 
2 as a priority "-p1 [ high ]." Moreover, a priority "it is usually = P 2" is set as the PCI slot 15, and a priority 
"low -p3" is assigned to the group of the PCI slots 1 6 and 1 7. 

[0035] the priority of these PCI devices 12 and 13 and the priority transition algorithm shown in drawing 
2 to the PCI slots 14-1 7 - "- an arbiter 1 1 sends out the Grant number (GNT#) signal to =p2 and the 
group of low = P 3" in =p1 [ high ] and sequence shown in drawing 3 , and the priority of that bus royalty 
usually changes to them. First, as shown in (a) of drawinq 3 , the priority of a bus royalty changes in 
order of the PCI devices 12 and 13 in the group in setting out of a priority "=p1 [ high ]", and the PCI slot 
14. 

[0036] Next, as shown in (b) of drawinq 3 , the priority of a bus royalty moves to the PCI slot 1 5 of a 
priority "it is usually =p2." Furthermore, as shown in (c) of drawing 3 , the priority of a bus royalty 
changes in order of a group's PCI devices 12 and 13 in setting out of a priority "=p1 [ high ]", and the PCI 
slot 14. As shown in (d) of drawing 3 , the priority of the bus royalty of the PCI slot 16 in the group of a 
priority "low =p3" moves to this degree. 

[0037] Furthermore, as shown in (e) of drawinq 3 , the priority of a bus royalty changes in order of the 
PCI devices 12 and 13 in the group in setting out of a priority "=p1 [ high ]", and the PCI slot 14. Next as 
shown in (f) of drawinq 3 , the priority of a bus royalty moves to the PCI slot 1 5 of a priority "it is usually 
- P 2." Furthermore, as shown in (g) of drawinq 3 , the priority of a bus royalty changes in order of the PCI 
devices 12 and 13 in the group in setting out of a priority "=p1 [ high ]", and the PCI slot 14. As shown in 
(h) of drawing 3 , the priority of the bus royalty of the PCI slot 1 7 in the group of a priority "low =p3" 
moves to this degree. Therefore, if setting out to the location of a priority "low =p3" increases in the 
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example of drawinq 2 and drawing 3 , the access latency to the PCI slots 16 and 17 will become long. 
[0038] In addition, what kind of sequence is sufficient as the sequence of the transition to the PCI 
devices 12 and 13 within each group of a priority "=p1 [ high ]" and a priority "low =p3", and the PCI slots 
14-17 irrespective of the example shown in drawinq 3 . That is, you may replace the transition 
sequential in the PCI devices 12 and 13 and the PCI slot 14 in the group in setting out of a priority "=p1 
[ high ]" how. The transition sequential in the PCI slots 16 and 17 in the group in setting out of a priority 
"low =p3" may change similarly. 

[0039] As for priority verification equipment 35, the access latency to the priority of the bus royalty 
inputted verifies whether it becomes long too much as compared with the access latency defined 
beforehand (step S2). When the access latency to the priority of the bus royalty inputted judges that it 
becomes long too much (S2:Yes), priority verification equipment 35 sends out a driving signal to a 
buzzer 40, and warns a user of it by the information (step S3). 

[0040] By this information, the input of the priority of the bus royalty in PCI bus 26 is urged again. For 
example, a screen display is carried out with the display which is not illustrated. When the access 
latency to the priority of the bus royalty inputted judges that it is not long (S2:No), the priority transition 
algorithm of the priority (the priority shown in drawing 2 - "- = P 1 [ high ] - usually - = P 2 and low =p3") 
of the bus royalty over the PCI devices 12 and 13 and the PCI slots 14-17 which were inputted from the 
keyboard 32 and verified the priority with priority verification equipment 35 It inputs and stores in a flash 
ROM 38 (step S4). 

[0041] Then, an arbiter 1 1 receives a request number (REQ#) signal by interruption by event generating 
from the PCI devices 12 and 13 and the PCI slots 14-17 etc. (step S5). In the sequence based on the 
priority (priority transition algorithm) of the bus royalty in PCI bus 26 stored in the flash ROM 38 of 
Arbitration priority modification equipment 31, the Grant number (GNT#) signal to the PCI devices 12 
and 13 and the PCI slots 14-17 is determined and sent out (steps S6 and S7). 

[0042] Consequently, it can change now into the circulation path based on the priority of the bus royalty 
of PCI bus 26 which the user set up so that an arbiter 1 1 may permit a bus activity to the PCI devices 12 
and 13 or the PCI slots 14-17 of the highest priority. Therefore, mediation of the general-purpose PCI 
bus royalty in a busy system is attained. 

[0043] Drawinq 5 is the block diagram showing the configuration of the 2nd operation gestalt. The 
configurations of the Arbitration priority modification equipment 31 which shows this 2nd operation 
gestalt to drawinq 1 differ, and other configurations are the same. Arbitration priority modification 
equipment 31a of the 2nd operation gestalt shown in drawing 5 has the same priority verification 
equipment 35 as the 1st operation gestalt, the flash ROM 38, and the buzzer 40. Furthermore, it 
corresponds to the 2nd operation gestalt and has priority count equipment 33 which the PCI devices 12 
and 13 inputted from the keyboard 32 and the PCI slots 14-17 calculate a priority transition algorithm, 
and send out to priority verification equipment 35 based on the data transfer time needed for each. That 
is, the PCI devices 12 and 13 into which priority count equipment 33 was inputted from the keyboard 32 
of the 1st operation gestalt, and the same data as the priority of each bus royalty of the PCI slots 14-17 
are sent out. 

[0044] Next, actuation of this 2nd operation gestalt is explained. Drawinq 6 is the flow chart showing the 
processing state of actuation of the 2nd operation gestalt. With this 2nd operation gestalt the PCI 
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devices 12 and 13 inputted from the keyboard 32 and the data transfer time which the PCI slots 14-17 
need are inputted into priority count equipment 33 (step S1 1). Priority count equipment 33 compares the 
inputted data transfer time with each data transfer time of the PCI devices 1 2 and 1 3 set up beforehand 
and the PCI slots 14-17. When exceeding the data transfer time when the data transfer time inputted by 
this comparison is set up (step S12: Yes), priority count equipment 33 drives a buzzer 40 and reports 
by that singing (step S13). Moreover, based on the inputted data transfer time, priority count equipment 
33 calculates the priority (priority transition algorithm) of a bus royalty, and sends it out to priority 
verification equipment 35 (step S14). 

[0045] As for priority verification equipment 35, the access latency to the priority (priority transition 
algorithm) of the bus royalty from priority count equipment 33 verifies whether it becomes long too much 
as compared with the access latency stored beforehand (step S15). When the access latency to the 
priority of the bus royalty inputted judges that it becomes long too much (S15:Yes), priority verification 
equipment 35 sends out a driving signal to a buzzer 40, and warns a user of it by information of the 
singing (step S16). 

[0046] When the access latency to the priority of the bus royalty inputted is judged not to be long 
(S1 5:No), the priority transition algorithm which set up the priority of the bus royalty from priority count 
equipment 33 is inputted and stored in a flash ROM 38 (step S17). in this case, the priority of a bus 
royalty [ as opposed to the PCI devices 12 and 13 and the PCI slots 14-17 like the example which 
shows priority count equipment 33 to drawing 2 ] - a three-stage - "- high - it is usually low - " - it 
classifies. Priority count equipment 33 sends out this priority transition algorithm to a flash ROM 38 and 
stores it here (step S1 7). 

[0047] An arbiter 1 1 the request number (REQ#) signal from the PCI devices 12 and 13 and the PCI 
slots 14-17 Then, reception (step S18), In the sequence based on the priority transition algorithm which 
set up the priority of the bus royalty in PCI bus 26 stored in the flash ROM 38 of Arbitration priority 
modification equipment 31 The Grant number (GNT#) signal to the PCI devices 12 and 13 and the PCI 
slots 14-17 is determined and sent out (steps S19 and S20). 

[0048] The Grant number (GNT#) signal is sent out to the PCI devices 12 and 13 and the PCI slots 
14-17 in the sequence determined based on the priority transition algorithm of the priority of a bus 
royalty like the 1st operation gestalt shown in drawing 3 in this case. 

[0049] Consequently, setting out of the priority (priority transition algorithm) of a bus royalty is attained 
only by the entry of data of the data transfer time which each of the PCI devices 1 2 and 1 3 and the PCI 
slots 14-1 7 needs [ a user ]. Therefore, it becomes unnecessary to understand beforehand the priority 
transition algorithm which sets up the priority of a troublesome bus royalty like the 1st operation gestalt 
and setting out of a priority transition algorithm is more easily attained to authenticity. 
[0050] In addition, it may be in the above-mentioned 1st and 2nd operation gestalt, and as long as a 
flash ROM 38 is storage maintenance mold memory which holds data at the time of an energization halt 
what kind of memory is sufficient as it. For example, a power-source backup memory is sufficient. 
[0051] Moreover, other approaches may be used although the access latency to the priority of the bus 
royalty inputted has reported becoming long too much by the singing of a buzzer 40 with the 
above-mentioned 1st and 2nd operation gestalt. For example, the content of information according this 
information to a screen display and the alphabetic character classified by color may be made to blink in 
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an alphabetic character. Furthermore, the information by the synthesized speech using a synthesized 

speech board may be used. 

[0052] 

[Effect of the Invention] According to the PCI bus royalty mediation equipment of this invention the bus 
licence signal is sent out to the PCI data transfer means in the sequence based on the priority transition 
algorithm which set up the priority of the bus royalty which inputted it when a bus royalty mediation 
means received the bus royalty demand signal from a PCI data transfer means so that clearly from the 
above explanation. 

[0053] By this, in order that a bus royalty mediation means may permit a bus activity to the PCI device or 
PCI slot of the highest priority, the circulation path of a priority transition algorithm of setting up the 
priority of a bus royalty can be changed now easily and certainly by input setting out, and mediation of 
the general-purpose PCI bus royalty is attained. 

[0054] Furthermore, when according to the PCI bus royalty mediation equipment of this invention a 
priority transition algorithm is calculated and generated based on the data transfer time which each of 
two or more PCI data transfer means inputted needs and a bus royalty mediation means receives the 
bus royalty demand signal from a PCI data transfer means, the bus licence signal is sent out to the PCI 
data transfer means by sequential [ based on a priority transition algorithm ]. 

[0055] Setting out of the priority of a bus royalty is attained only by the entry of data of the data transfer 
time which each of the PCI data transfer means of plurality [ user ] needs, and it is not necessary to 
understand the priority of a troublesome bus royalty beforehand and to input, and setting out of the 
priority of a bus royalty is more easily attained to authenticity by this. 

[0056] Moreover, when the content of an input is improper for the PCI bus royalty mediation equipment 
of this invention when it is judged that the access time to the priority of the inputted bus royalty became 
long too much, and when the data transfer time into which it was inputted exceeds each data transfer 
time of a PCI data transfer means namely, it is performing information by a screen display and 
synthesized speech including the information by pronunciation, color division, or a blink. 
[0057] While information becomes clear easily and certainly by the user and setting out of the priority of 
a bus royalty is promptly attained by this, the degree of freedom of an equipment configuration improves 
by various information. 



[Translation done.] 
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5fea«»t5„ M(c, 0 3© (c) {CmlT J: 5 CCflBfe 

-CX 1 2, 1 3SOTC I XP » H 4©*ffr. ;U 
ffiffitScD«3feK*JagtT4. C©A(C. 03© (d) K 

*n» M 6©^"xffiffl*©«3fe«*s#«|-r^ 0 
[0 03 7] H(C. 0 3© ( e ) (c^fj: KflBfeK 
TiaCi= p 1 J 0t^KfeW5^Jl-7 - rt©PC I -TVS' 

-T X 1 2 . 13 JkUP C I XP jr H 4 ©WTC^Xffi 

mm<Dm%:&frm&-?z> a ^cc, 03© <n tc^-rj; 

5 scg^g r#-a= p2j©PClxn^hi5 cc/sx 
ffiffl«l©flBfeffi^Kr-rSc ESC I3©(g) icm-f 
J;0(cM5feffi rs5c^= P i j <Dm.mc&$tf & 5f)i~-yfo 

©PCIfM^12, 13R»PCIXBjH4© 

JefPr^x&fflfcoftsfcKjwa&r*. c©;^tc, 03 
©(h) {c^-r cfc 5 fcg5feK rfg^=p3 j <D>?)i>-y 
««c*»w*pc I xn » n 7©^'xffiffl*©«5feS^ 
5. lfc*t,t. flUfcffi r«<,»= p 3 J ©&gtt 
*f"T Sb8©&S£ < % 6 i , EI 2 &&m 3 ©pjrii P C I 
XPyf-16, 1 7'N©T5"feX • U-ff- ft 



C6) &H¥1 1 
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[0 0 3 8 ] &*s, -gjfejft rjft^ = p i j &o*fli5fea 
r<gt,»= P 3 j ©•enfMw-T'rt'copc i fv-c 

^X12, 13. PCUDjH4^17fc«tSi 
^©Jlfftt, H3{cmT«ic^^fc6-r. i'©«&JBJ¥ 
r *>m». -r&fr*;, M9em. r*t»= p i j ©tajeccfc- 

W5»-7'rt©PC I :r^VX 12, 1 3 SO' P C I 
XP ? h l 4{C*j»sa^lB^« % i'OlKAni^T 
fcfiH. BI«fC«5feK r{gt»= p 3 j OiBEJcJUH-Sy 
Jl~X|*j©PC I X a * M 6 , 17 tCfettSttBW* 
io »Ati#xr^Jti\ 

[0 03 9] mftgmEBX3 5 tt, A*5h^X« 

S< 4W^i|ljiUfcJ^ (S2 : Ye 
s) «. X'1f-4 0SC|gJ?&ff^^£fju *o«J9Kcj: 

[0 0 4 0] C©$gftKCj;oT. BS. PC I^*X2 6 
20 {c*sWS^^ffifflfl|oflBfeS©A**{E-r. 0 

tt©H5tffi(c^-rST^-feX • U-Yt=->^*s, S<^rli 
i«»f Lfcti-^ ( S 2 : N o ) , h 3 2 

PCIr^VX12, 1 3, PC I Xdy h 1 4-1 7 

= P 1 . #ffl= p 2 , fic» = p 3 j ) ©«5fc£#£TJU 
riyXA*. 77?yaROM3 8(CA^Ltf«n 

30 [0 04 1] C©f*. r-t'$ 1 1 5J, PC I 

12, 1 3. PC I Xn-.? M 4-1 7*>6©-f^> h 
#^iC±£««f)j&#&i~{tj;oT y^xx (RE 
Q#) (x-r->XS5) 0 r-thu- 

^a>IMfISI3 l©77^>aROM3 8tC*g 
»SntC^PC I /«2 6{c*jy^^-xffiffilt©«5fe 
& (flBfeSa^T^^yXA) fC*-3t»fcli^-C. PC 
I X12, 13, PCIXn->hl4-17-© 

(GNT # ) »#*«jEoraiH-r« (X 

r?7*S6, S 7 ) „ 
40 [0 04 2] COM, 7-f$l l*H5t©PCI 
<?*A* 1 2, 1 3XBPC I Xn* h 1 4-1 7tc;< 

2 6 ©^'Xftffl«©1ljfejSK«-Oi^cf8ISgS§(C^Mr- 

?AfflKlfePC I ^-fXffiffi|t©p#*JpJfl5C&^ 0 
[ 0 0 4 3 ] S 5 «02^Sgff5.||©ti^4^t-Xn „ ? 

-is a >«5feS^Mi?g3 1 ©il^WiS^Or* 

so T— f l-U-i/ 3 >«5feJK^S»g3 Utt, mi »S 



11 

nm t w&fo&sv&Mmmt 35, 77^ a ROM3 

12, 13, PCIXP,H4-17#, -eti-etifc 

X <) Xa *tt» L r ftft&ftiEgK 3 5 ^tffiX 
ffiltS^M3 3i*WLrc^ 0 ffctofc. flBfeflm* 
«13 3 *J» 1 F 3 2 *»6A^3#l 

fcPGIf;^xl2, 13, PCIXCJ-;H4-1 

[0 04 4] A(C, C©^2*JS^©S6fP(C-o^TUi 

w? s . m 6 tiff 2 ^ JtogssoKiffcDABfficejsi^aE 

^tfcPCIf/^X12, 13. PCUch 

14-17 ifi&mt-r ummmz. m%mm 

mm 3 3lcAJj-?6 Ufj^sil), «5teffitH»S 
S3 3«, A*3tifc-r-^M^ffli^d&^L.rCJ 
5PCIfA^xi2, 13, PCUD»H4^1 
7 <D*ti*ti(D f-- 5 $s3*B#p a T £ ^imt £ . C ©it« 
-C At) $ tl tc 7= : - * IE£l$m#SR£ § ti X (, > -5 7 s ■ - 3? f s 
^ffl^fflit^^ (Xf 7 1 2 : Ye s) « f« 
5fe/Slt^^g 3 3*i, Xlf- 4 0 L , ^©qi»JC 
«toT«Jai*ff^ (^f>^S13), Sfc, «5feKlf 

n^s 3 3s, a* $ nfc ^KjH^Ka-^t, >r , 
bxm^mmmm3 5^mm-?6 (x^xs 1 

4) . 

[0 045] flBfe£tfcfESS»3 5 ». ft5feftlt#Sg3 
3 2»6©^xffiffl*i©flBfejK (iS5fcfi£«#r^x y x 

rm.rn.-ti> Uf77's is). «7feft^u^g3 5» 

t->->*5. fi< &t3«#'££«KUfc*§^ (S 1 5 : Y 

es), Xtf-4 0(cjgKi^*SiaL, -e©q»K[©fg 

[0 04 6] A#3*l£^Xffi/S*g©flBfeJS{C#r4T 
^•fe* • H-7->^i, S<^OiflK34l/ctS^r (S 
1 5 : No) , ff5fe£gt#£«3 3 ^©^Xfsg^fi© 

*ROM3 8KA*l/t«HiH-5 Uf 7 XS 1 7 ) . 

c ©*»£•, M5fe)gtf-s;^g3 3«. m2ic^tmtmm 

5C, PCIf;Wxi2, 13, PCIXn,M4- 

[0 04 7] C©«, T-tr*l ltt. PC Ifri^X 
12, 13, PClxa?U4-17/)>6©'/7XX 



40 



50 



(7 > #HFP 1 1 -2 50004 

12 

p*# (req#) mmm-tww (xx^xs 1 

8) , T-fc'F- l/-> 3 >«5tS^ggl3 1©777 
5>^ROM3 8(Cftjft$tit(,>5PC I 6 {<::te^x- 

&^*ttffl«©^«£Il:«L;fc^^f?TJ^xy x 
AfcS-^VfcJBff-C, PC IX^-fX 12, 1 3. PC 
I.Xn-;> h 14~1 7«\©X5> (GNT#) ff 

#*^L/-CjMW^-5 Uf^S 1 9, S20) o 

[0 04 8] c ©«^©h 3 icmtm i mmnmtmm 

K L r , ^^«Mlt©lS5fejS©M5feffi»T^3 y X A 
10 CclS-^(, >T £&5£ L /c J«ff r* , X 5- > h ( G N T # ) 
PC I -^W* 12. 13, PC IXO j f- 1 

4-1 7^j£tfi-r& 0 

[0 04 9] C©#S*. ftif^PC IfA'-fX12, 

i3. pcixa->hi4-i7 ©-en-eti*s^i -r 

^•r-f *sj*B#r4©X-^©A^f©^(CJ:or, M'xffi 
fflfioM^gf (flBfeffisgPTvu x y xa ) ©^^pjfg 

a&WrrSsiMMJfc < ?to , «*flEB»r*=ry xa© 
[0050] a;**. ±ta* i Rifm2mm^Mcih-o 

[ o o 5 i ] ±t30 1 %.&W2mmftmrtt. x 

X-4 0©Ri»(cJ;- 3 r, A*Sti-S^^Xffiffl«|©«5te 

ffijc^-rsr^-fex • wx>t^, s< j&oa^c 
i*«»ii/r«,>*«s. m<Dyjmrhmi\ mmx, c© 

[0052] 

[|%BJ©^*] «±©«H8*i5ii6*>acj:J5K: > 

©pc i '<^«ywtiifW6aBciti«. pc i t=- 5ng 

^L.fcH5tffia#T;i^xy XAfcS-^'CifclBi^-e, /-i'x 
<£fflt¥oj{i p c i 7 s - £ ta u r -s „ 

[0053] cti(c j: x, >i*imwK»¥mw > m 

«5t©PC I f'^XXiJPC I hfc/^XffiM* 

mmr)i x y XAoiw§, xtiwimc & 0 r§a 

[0054] mjc, *?§hj©p c i >*xmmmm-»mw 
«cj:n«. A7jsns»©pc i x'-£iKj*#f£©-e 

a»r^=fyxA*twor*«o. pc i f-?ii 

we t*« o fc»{c , m^mm® r * x y x a tca^i » ^ 



30 
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[0 05 5] CtifcJSor. ffiffl##SS»(DPC I 7-'- 
[0 05 6] *fgBJC0P C I '^&fflfiHfl$gs 

fs*^©-en^n©7=- * ejgi$m&. a^s titer 
^£0057] cnKj^r, *fti*Jffiffi#-c§s3{poi|[ 

[mw<Dffimrj:mm] 

[an jcihiopc i ^x{mmm»ms<Dmtmm 
[H2 ] mi93mmAc*>r,-cT-v$<Dm9mm»T 
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* [I3]ll 9z]mZMlc$) ot7-t £©&5fcEEjgigT 
©0t*>.5 o 

[04 ] 0 1 *WJ«J©K f ffcD«i^j*^-r^ti0r 

[05 ] m2mmm<Dm&%nk-?7u v 

[0e ] W2mimm<DMft<Dmmw®zm?wtft,mx? 

[0 7] »©pc i ^xmmmmimmomi&zmT 

10 VP v ^0T**„ 

[08 ] H7K^T-hr jr©«B0BHBfflr T;U=f y X 

[f?-5f©i893] 

1 1 T-h*£ 
12,13 PCI irVs- -fx 
14-1 7 PCUP^h 

2 6 PCI^X 

3 1,31a T- f h u-i/ a >«$tea3£jg$S« 
3 2 +-jK-f 

20 3 3 «^ait»^g 

3 5 m^etmmm 

38 77r>aR0M 

4 0 Xlf- 



[01 ] 



[02] 



A' 



AhhK PCI REQ II 

^ — * zrz: 




(9) 



WmW- 1 1 -2 5 0 004 



[13] 



PCI fK-fJ 12. 

1 

" ! j 'l PCI 13 

l 

1 

(b) P2 CPC] f. 15 

I 

pci r*<<{x 12 

i 

pi pci fA*n 13 

i 

PCI x a y h 14 

I 

Cd) P3 QPCl 16- 



PCI Xp* h 17 2] P3 (h) 

I 

PCI zayb 14' 

! 

PCI 13 PI ( g ) 

f 

PCI taVx 12 

! 

PCI X D y h 15 2] P2 (f) 

t 

PCI XD^ h 14 ' 

t 

PCI rs<<<z: 13 PI ( e ) 

I 

PCI y/i-fx 12 



[H4] 



C Wte ) 




S5 



T >U ij XAsfcft L 













S6 



S7 



c ^ ) 



S3 



[15] 




ftfflW- 1 1-2 5 0 0 0 4 






S18 










S19 








^■9 > 




S20 



WmW- 1 1-2 5 0 0 0 4 



[17] 



[08] 



106 : PCI^'x 



^102 



PCI 

X 



^103 



/l N. pqi 

Nl ✓ tV<^; 



jfl -Ny 



PCI 
X o y h 



PCI 



REQ # 



GNT # 
REQ # 



GNT # 
REQ # 



GNT tf 
REQ * I 



GNT # 



101 



T 

I 




